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hierarchy can be further rephrased as: numerous smallest, and a very few largest, and some in between 
the smallest and the largest. In order to see far more smalls than large one, we must adopt a 
topological perspective on meaningful geographic features such as streets and cities instead of the 
geometric primitives. In other words, we must shift our eyes from geometric details to overall data 
character (which will be further elaborated on below). Tobler’s law depicts a fact as a local scale. 
However, geographic space is governed by not only Tobler’s law but also by scaling law. These two 
laws are complementary to each other (Table 1). Calling for a shift from Tobler’s law to scaling law is 
not to abandon Tobler’s law, but to shift from thinking that is dominated by Tobler’s law to thinking 
dominated by scaling law because scaling law is universal and global. 
 
Benoit Mandelbrot, the father of fractal geometry, remarked that unlike things we see in nature, 
Euclidean shapes are cold and dry. Christopher Alexander, the father of living geometry, referred to 
structures with a higher degree of wholeness as living structures. Wholeness is defined mathematically 
as a recursive structure, and it exists in space and matter physically and reflects in our minds and 
cognition psychologically (Alexander 2002–2005, Jiang 2016). A cold and dry structure versus a 
living one vividly describes the difference between Euclidean shapes and fractal or living structures. A 
shift from Euclidean geometry to fractal or living geometry is not to abandon Euclidean geometry, but 
Euclidean geometric thinking. Euclidean geometry is essential for fractal geometry, since one must 
first measure it in order to see whether there are far more smalls than larges. However, Euclidean 
geometric thinking differs fundamentally from that of fractal geometry. For example, Euclidean 
geometric thinking tends to see things individually (rather than holistically) and non-recursively 
(rather than recursively); refer to Jiang and Brandt (2016) for a more detailed comparison about these 
two geometric ways of thinking. The shift from Euclidean to fractal or living geometry implies that 
fractal or living geometry is to be the dominant way of thinking. To present a practical example, a 
cartographic curve is commonly seen, under the Euclidean geometric thinking, as a set of more or less 
similar line segments; however, it should more correctly be viewed, under the fractal or living 
geometric thinking, as a set of far more small bends than large ones, and importantly small bends are 
recursively embedded in the large ones.  
 
According to Tobler’s law, the price of your house is similar to those of your neighbors. In other 
words, averaging your neighbors’ housing prices would lead to your housing price. In this case, the 
average makes a good sense for predicting your housing price, as all neighboring housing prices can 
be characterized by a well-defined mean. In order for the prediction to make sense, there is a condition 
to meet; namely, the neighboring housing prices are more or less, or with a well-defined mean. This is 
indeed true for housing prices on a local scale. This condition is violated on a global scale, since there 
are far more low prices than high ones. In this case, the average does not make good sense; it lacks an 
average or scale-free or scaling. Things with more or less similar sizes can be well modeled by 
Gaussian statistics, whereas things with far more smalls than larges should be well characterized by 
Paretian statistics. In this regard, we have developed a new classification scheme for data with far 
more smalls than larges. This classification scheme is called head/tail breaks (Jiang 2013), which 
recursively breaks data into the head (for data values greater than an average) and the tail (for data 
values less than an average) until the condition of a small head and a long tail is violated. A head/tail 
breaks-induced index called the ht-index (Jiang and Yin 2014) can be used to characterize the notion 
of far more smalls than larges or underlying scaling hierarchy. As mentioned above, the new definition 
of fractal is based on the notion of far more smalls than larges.  
 
Under Euclidean geometric thinking that focuses on geometric details, data quality or uncertainty is 
one of the priority issues in GIS. This kind of thinking is evident in many scientific papers and talks 
about, for example, data quality of OpenStreetMap (OSM). I believe that the GIS field has over-
emphasized the data quality issue, so I would like to add a different view, arguing that data quality is 
less important than data character. By data character, I mean some overall character of geospatial data, 
or the wholeness, or living structure as briefly mentioned above. To illustrate, this link 
(https://twitter.com/binjiangxp/status/985322539625967618) shows a cartoon and a photo of Kim 
Jong-Un. The photo on the right has the highest geometric details, and the cartoon on the left has the 
lowest geometric details. However, the cartoon on the left captures the highest character or personality. 
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